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chambers 12. 




LEGAL STATUS 

[Date of request for examination] 02.07.2001 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3384294 

[Date of registration] 27.1 2.2002 

[Number of appeal against examiner s decision 

of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



http://www1 g.ipdi.ncipi.go jp/PAl /result/detail/main/wAAAxJaWMZDA41 1 07799... 2006/03/1 2 



.■Searching PAJ 



2/2 ^— 



Copyright (C); 1998.2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.goJp/PA1 /result/detaii/main/wAAAxJaWMZDA41 1 07799... 2006/03/1 2 



r-077999.A [CLAIMS] 1/1 ^—iy 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer So the translation may not reflect the original 
precisely. 

2.3|c*** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The diaphragm on which a part of pressure generating room which is open for free 
passage to a nozzle orifice is constituted, and a top face acts as a bottom electrode at least, It 
has the piezoelectric transducer which consists of the piezo electric crystal active section 
formed in the field which consists of an upper electrode formed in the front face of the piezo 
electric crystal layer formed in the front face of this diaphragm, and this piezo electric crystal 
layer, and counters said pressure generating room. In the ink jet type recording head in which the 
contact section used as the connection of the conductor film for impressing an electrical 
potential difference to the field which counters said pressure generating room to said piezo 
electric crystal active section, and the piezo electric crystal active section concerned is 
prepared Said conductor film is an Inkjet type recording head superficially characterized by the 
thing of said pressure generating room currently installed to the peripheral wall of a 2-way at 
least, including said contact section. 

[Claim 2] It is the ink jet type recording head characterized by forming an insulator layer in the 
top face of said piezo electric crystal active section, and forming said contact section in the 
contact hole formed in the insulator layer concerned in claim 1. 

[Claim 3] It is the ink jet type recording head characterized by said conductor film being broader 
than the width of face of said pressure generating room in claim 1 or 2, and being installed from 
the longitudinal direction edge of said pressure generating room to the upper part of the contact 
section. 

[Claim 4] It is the ink jet recording head which carries out the description of being formed so 
that it may be broader than the dimension to which said conductor film met the longitudinal 
direction of said pressure generating room of said contact section in claim 1 or 2 and the both- 
sides wall of said pressure generating room may be straddled. 

[Claim 5] The Inkjet type recording head characterized by setting they being [ any of claims 1- 
4 ], forming said pressure generating room in a silicon single crystal substrate of anisotropic 
etching, and forming each class of said piezoelectric transducer by membrane formation and the 
lithography method. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention constitutes a part of nozzle orifice which carries out the 
regurgitation of the ink droplet, and pressure generating room open for free passage from a 
diaphragm, forms a piezo electric crystal layer in the front face of this diaphragm, and relates to 
the ink jet type recording head which makes an ink droplet breathe out with the variation rate of 
a piezo electric crystal layer. 
[0002] 

[Description of the Prior Art] A part of nozzle orifice which carries out the regurgitation of the 
ink droplet and pressure generating room open for free passage are constituted from a 
diaphragm, and two kinds are put in practical use by the Inkjet type recording head which makes 
this diaphragm transform with a piezoelectric transducer, and the ink of a pressure generating 
room is pressurized [ recording head ], and makes an ink droplet breathe out from a nozzle 
orifice although what used the piezoelectric transducer in the longitudinal-oscillation mode 
elongated and contracted, and the piezoelectric transducer in flexurally oscillating mode were 
used for the shaft orientations of a piezoelectric transducer. 

[0003] The former can change the volume of a pressure generating room by making the end face 
of a piezoelectric transducer contact a diaphragm, and while manufacture of the head suitable 
for high density printing is possible, a piezoelectric transducer is made in agreement with the 
array pitch of a nozzle orifice, the difficult process of carving in the shape of a ctenidium, and 
the activity which positions the piezoelectric transducer which was able to be carved in a 
pressure generating room, and is fixed are needed, and it has the problem that a production 
process is complicated. 

[0004] On the other hand, the green sheet of piezoelectric material is stuck according to the 
configuration of a pressure generating room, a certain amount of area is needed for a diaphragm 
at the comparatively easy process of calcinating this, on the relation using flexural oscillation of 
what can fix a piezoelectric transducer, and the latter has the problem that a high density array 

is difficult. , 

[0005] On the other hand, that it should cancel un-arranging [ of the latter recording head J. 

what formed the piezoelectric transducer so that might continue on the surface of [ whole ] a 

diaphragm, a uniform piezoelectric-material layer might be formed with a membrane formation 

technique, this piezoelectric-material layer might be carved into the configuration corresponding 

to a pressure generating room by the lithography method and it might become independent for 

every pressure generating room is proposed so that JP.5-286131,A may see. 

[0006] There is an advantage it not only can fix a piezoelectric transducer by the simple 

technique of the lithography method precisely, but that the activity which sticks a piezoelectric 

transducer on a diaphragm becomes unnecessary according to this, and can make thickness of a 

piezoelectric transducer thin and a high-speed drive is attained. 

[0007] Moreover, although the piezoelectric transducer corresponding to each pressure 
generating room can be driven by preparing only an upper electrode for every pressure 
generating room at least, preparing a piezoelectric-material layer on the surface of [ whole ] a 
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diaphragm in this case From the problem of the stress applied to a piezo electric crystal layer in 
the part over the part which counters the amount of displacement and pressure generating room 
per unit driver voltage, and its outside The piezo electric crystal active section which consists of 
a piezo electric crystal layer and an upper electrode is prepared in the field which counters a 
pressure generating room, or it is desirable at least except the end section to form so that it 
may not come outside the field which counters a pressure generating room. 
[0008] Furthermore, in the recording head which used the piezoelectric transducer in such 
deflection mode, the piezoelectric transducer corresponding to each pressure generating room is 
covered in an insulator layer, in order to form a connection with the conductor film which 
supplies the electrical potential difference for driving each piezoelectric transducer in this 
insulator layer, the aperture (henceforth a contact hole) is prepared corresponding to each 
pressure generating room, and the connection of each piezoelectric transducer and the 
conductor film is formed in a contact hole. 
[0009] 

[Problem(s) to be Solved by the Invention] However, probably because the stress generated 
when the pattern of the conductor film was formed gets across to the piezo electric crystal film 
through the contact section, the problem of being easy to generate a crack is in a piezo electric 
crystal layer around the contact section. 

[0010] Moreover, as mentioned above, it is easy to generate big stress by the drive of a 
piezoelectric transducer, and the stress of the conductor film acts on the piezo electric crystal 
active section, and the contact hole section in which the connection of the piezo electric crystal 
active section and the conductor film corresponding to each pressure generating room is formed 
has the problem that there is a possibility that a crack, destruction, etc. may occur. 
[0011] Especially these problems pose a problem, when a piezoelectric-material layer is formed 
with a membrane formation technique. That is, since the piezoelectric-material layer formed with 
the membrane formation technique is very thin, it is because rigidity is low as compared with 
what stuck the piezoelectric transducer. 

[0012] Let it be a technical problem for this invention to offer the Inkjet type recording head 
which can prevent the crack by the stress concentration in the contact section, destruction, 
etc., and can prevent the displacement degradation of the contact section in view of such a 
situation. 
[0013] 

[Means for Solving the Problem] The diaphragm on which the 1 st mode of this operation gestalt 
constitutes a part of pressure generating room which is open for free passage to a nozzle orifice, 
and a top face acts as a bottom electrode at least, It has the piezoelectric transducer which 
consists of the piezo electric crystal active section formed in the field which consists of an 
upper electrode formed in the front face of the piezo electric crystal layer formed in the front 
face of this diaphragm, and this piezo electric crystal layer, and counters said pressure 
generating room. In the Inkjet type recording head in which the contact section used as the 
connection of the conductor film for impressing an electrical potential difference to the field 
which counters said pressure generating room to said piezo electric crystal active section, and 
the piezo electric crystal active section concerned is prepared Said conductor film is in the ink 
jet type recording head superficially characterized by the thing of said pressure generating room 
currently installed to the peripheral wall of a 2-way at least, including said contact section. 
[0014] In this 1st mode, the stress of said lead section is caught by said two or more peripheral 
walls, and the stress applied to the piezo electric crystal active section around the contact 
section is reduced. 

[0015] As for the 2nd mode of this invention, an insulator layer is formed in the top face of said 
piezo electric crystal active section in the 1st mode, and said contact section is in the Inkjet 
type recording head characterized by being formed in the contact hole formed in the insulator 
layer concerned. 

[0016] In this 2nd mode, although an electrical potential difference is impressed to the piezo 
electric crystal active section in a contact hole, destruction of the piezo electric crystal layer in 
the circumference of a contact hole is prevented. 
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[0017] In the mode of the 1 st or 2, said conductor film is broader than the width of face of said 
pressure generating room, and the 3rd mode of this invention has it in the ink jet type recording 
head characterized by being installed from the longitudinal direction edge of said pressure 
generating room to the upper part of the contact section. 

[0018] In this 3rd mode, the stress of the conductor film is caught by two or more peripheral 
walls of a pressure generating room, and the stress applied to the piezo electric crystal active 
section around the contact section is reduced. 

[001 9] In the mode of the 1 st or 2. the 4th mode of this invention of said conductor film is 
broader than the dimension in alignment with the longitudinal direction of said pressure 
generating room of said contact section, and is in the Inkjet recording head which carries out 
the description of being formed so that the both-sides wall of said pressure generating room 
may be straddled. 

[0020] In this 4th mode, the stress of the conductor film is caught by the peripheral wall of the 
crosswise both sides of a pressure generating room, and the stress applied to the piezo electric 
crystal active section around the contact section is reduced. 

[0021] The 5th mode of this invention is in the Inkjet type recording head characterized by 
forming said pressure generating room in a silicon single crystal substrate of anisotropic etching, 
and forming each class of said piezoelectric transducer by membrane formation and the 
lithography method in which 1-4th modes. 

[0022] In this 5th mode, the Inkjet type recording head which has the nozzle orifice of high 

density can be manufactured in large quantities and comparatively easily. 

[0023] 

[Embodiment of the Invention] This invention is explained at a detail based on 1 operation gestalt 
below. 

[0024] (Operation gestalt 1) Drawing 1 is the assembly perspective view showing the Inkjet type 
recording head concerning 1 operation gestalt of this invention, and drawing 2 is drawing showing 
the cross-section structure in the longitudinal direction of a top view and its one pressure 
generating room. 

[0025] The passage formation substrate 10 consists of a silicon single crystal substrate of field 
bearing (110) with this operation gestalt so that it may illustrate. As a passage formation 
substrate 10, a thing with a thickness of about 150-300 micrometers is used, and about 180-280 
micrometers of things with a thickness of about 220 micrometers are usually more desirably 
suitable desirably. This is because an array consistency can be made high, maintaining the 
rigidity of the septum between adjoining pressure generating rooms. 

[0026] One field of the passage formation substrate 10 turns into an effective area, and the 
elastic membrane 50 with a thickness of 1-2 micrometers which consists of diacid-ized silicon 
beforehand formed by thermal oxidation is formed in the field of another side. 
[0027] On the other hand, the nozzle orifice 11 and the pressure generating room 12 are formed 
in the effective area of the passage formation substrate 10 by carrying out anisotropic etching of 
the silicon single crystal substrate. 

[0028] If anisotropic etching is immersed in alkali solutions, such as KOH, a silicon single crystal 
substrate here It is eaten away gradually and nothing, and the above (110) and the 2nd field (111) 
which makes the include angle of about 35 degrees appear the 1 st field (111) perpendicular to a 
field (110), this 1st field (111), and the include angle of about 70 degrees. (110) It is carried out 
using the property in which the etching rate of a field (1 1 1) is about 1/180 as compared with the 
etching rate of a field. By this anisotropic etching, precision processing can be performed on the 
basis of depth processing of the shape of the 1st two field (111) and a parallelogram formed in 
respect of [ slanting / two ] the 2nd (111), and the pressure generating room 12 can be arranged 
to high density. 

[0029] The long side of each pressure generating room 1 2 is formed, and the shorter side is 
formed in respect of the 2nd (111) in respect of the 1st (111) with this operation gestalt. This 
pressure generating room 1 2 is formed by etching until it penetrates the passage formation 
substrate 10 mostly and reaches elastic membrane 50. In addition, elastic membrane 50 has the 
very small amount invaded by the alkali solution which etches a silicon single crystal substrate. 
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[0030] On the other hand, each nozzle orifice 1 1 which is open for free passage at the end of 
each pressure generating room 1 2 is formed more shallowly [ narrow ] than the pressure 
generating room 12. That is, the nozzle orifice 11 is formed by etching a silicon single crystal 
substrate in the thickness direction to the middle (half etching). In addition, half etching is 
performed by adjustment of etching time. 

[0031] Here, the magnitude of the pressure generating room 12 which gives an expulsion-of-an- 
ink-droplet pressure to ink. and the magnitude of the nozzle orifice 1 1 which carries out the 
regurgitation of the ink droplet are optimized according to the amount of the ink droplet which 
carries out the regurgitation, regurgitation speed, and a regurgitation frequency. For example, 
when recording 360 ink droplets per inch, it is necessary to form a nozzle orifice 1 1 with a 
sufficient precision with the flute width of dozens of micrometers. 

[0032] Moreover, each pressure generating room 12 and the common ink room 31 mentioned 
later are opened for free passage through the ink" supply free passage opening 21 formed in the 
location corresponding to the end section of each pressure generating room 12 of the closure 
plate 20 mentioned later, respectively, and ink is supplied from the common ink room 31 through 
this ink supply free passage opening 21, and is distributed to each pressure generating room 12. 
[0033] The closure plate 20 consists of crystallized glass with which the ink supply free passage 
opening 21 corresponding to each above-mentioned pressure generating room 12 was drilled and 
which thickness is 0.1 -1mm, and coefficient of linear expansion is 300 degrees C or less, for 
example, is 2.5-4.5 [x10-6/degree C]. In addition, the ink supply free passage opening 21 may be 
two or more slit [ A / of 1 which crosses near the ink supply side edge section of each pressure 
generating room 12 / slit hole 21] hole 21 B. as shown in drawin g 3 (a) and (b). The closure plate 
20 covers the whole surface of the passage formation substrate 1 0 extensively in respect of one 
side, and the duty of the back up plate which protects a silicon single crystal substrate from an 
impact or external force also achieves it. Moreover, on the other hand, the closure plate 20 
comes out. and constitutes one wall surface of the common ink room 31. 
[0034] The common ink room formation substrate 30 forms the peripheral wall of the common 
ink room 31. pierces the stainless plate of proper thickness according to nozzle numerical 
aperture and an expulsion-of-an-ink-droplet frequency, and is produced With this operation 
gestalt, thickness of the common ink room formation substrate 30 is set to 0.2mm. 
[0035] The ink room side plate 40 consists of a stainless steel substrate, and constitutes one 
wall surface of the common ink room 31 from one field. Moreover, by forming crevice 40a in a 
part of field of another side by half etching, a thin wall 41 is formed in the ink room side plate 40. 
and the ink inlet 42 which receives the ink supply from the outside is further pierced and formed 
in it. In addition, a thin wall 41 is for absorbing the nozzle orifice 1 1 generated in the case of 
expulsion of an ink droplet, and the pressure which goes to the opposite side, and prevents that 
forward [ unnecessary ] or negative pressure joins other pressure generating rooms 12 via the 
common ink room 31. Although the ink room side plate 40 is set to 0.2mm and the part is used 
as the thin wall 41 with a thickness of 0.02mm with this operation gestalt in consideration of 
rigidity required at the time of connection between the ink inlet 42 and an external ink supply 
means etc., in order to omit formation of the thin wall 41 by half etching, it is good also as 
0.02mm from the start in the thickness of the ink room side plate 40. 

[0036] On the other hand, with the effective area of the passage formation substrate 10. on the 
elastic membrane 50 of the opposite side, laminating formation is carried out in the process 
which thickness mentions [ thickness ] later with the bottom electrode layer 60 which is about 
0.5 micrometers, and the upper electrode layer 80 which is about 0.1 micrometers mentions [ the 
piezo electric crystal film 70 which is about 1 micrometer, and thickness ] later, and the 
piezoelectric transducer (piezoelectric device) is constituted. Thus, although the bottom 
electrode layer 60 considers as the common electrode of a piezoelectric transducer with this 
operation gestalt although the piezoelectric transducer is prepared independently in the field 
which counters each pressure generating room 12 of elastic membrane 50 every pressure 
generating room 12, and the upper electrode layer 80 is used as the individual electrode of a 
piezoelectric transducer, it is convenient even if reverse [ in this ] on account of a drive circuit 
or wiring. Moreover, with this operation gestalt. although the piezo electric crystal film 70 was 
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formed according to the individual corresponding to each pressure generating room 12, the piezo 
electric crystal film may be prepared in the whole, and the upper electrode layer 80 may be 
formed according to an individual so that it may correspond to each pressure generating room 
12. In the case of which, the pressure active section will be formed every pressure generating 
room 12. 

[0037] And the insulator layer 90 of the top face of each of this up electrode layer 80 equipped 
with electric insulation so that a periphery and the side face of the piezo electric crystal film 70 
might be covered at least is formed. As for the insulator layer 90. it is desirable to form with the 
formation [ by the forming-membranes method ] and ingredient in which plastic surgery 
according to etching again is possible, for example, silicon oxide, silicon nitride, organic material, 
and photosensitivity polyimide which was preferably low and was excellent in electric insulation. 
[ of rigidity ] 

[0038] Here, the process which forms piezo electric crystal film 70 grade on the passage 
formation substrate 10 which consists of a silicon single crystal substrate is explained, referring 
to drawing 4 . 

[0039] As shown in drawing 4 (a), the elastic membrane 50 which oxidizes thermally the wafer of 
the silicon single crystal substrate used as the passage formation substrate 10 with about 1 100- 
degree C diffusion furnace first, and consists of diacid-ized silicon is formed. 
[0040] Next, as shown in drawing 4 (b), the bottom electrode layer 60 is formed by sputtering. As 
an ingredient of the bottom electrode layer 60, Ft etc. is suitable. The below-mentioned piezo 
electric crystal film 70 which this forms with sputtering or a sol-gel method is because it is 
necessary to make it calcinate and crystallize at the temperature of about 600-1000 degrees C 
under an atmospheric-air ambient atmosphere or an oxygen ambient atmosphere after 
membrane formation. That is, when conductivity must be able to be held under such an elevated 
temperature and an oxidizing atmosphere and PZT is especially used as piezo electric crystal 
film 70, as for the ingredient of the bottom electrode layer 70, it is desirable for there to be little 
conductive change by diffusion of PbO, and Pt is suitable for it from these reasons. 
[0041] Next, as shown in drawing 4 (c), the piezo electric crystal film 70 is formed. Although 
sputtering can also be used for membrane formation of this piezo electric crystal film 70, with 
this operation gestalt, spreading desiccation is carried out, the so-called sol which dissolved and 
distributed the metal organic substance at the solvent is gelled, and the so-called sol-gel 
method which obtains the piezo electric crystal film 70 which consists of a metallic oxide by 
calcinating at an elevated temperature further is used. As an ingredient of the piezo electric 
crystal film 70, when the ingredient of a titanic-acid lead zirconate (PZT) system uses it for an 
Inkjet type recording head, it is suitable. 

[0042] Next, as shown in drawing 4 (d), the upper electrode layer 80 is formed. The upper 
electrode layer 80 can use many a metal, conductive oxides, etc., such as aluminum, Au, nickel, 
and Pt. that what is necessary is just a conductive high ingredient. With this operation gestalt. Pt 
is formed by sputtering. 

[0043] Next, as shown in drawing 5 , patterning of the bottom electrode layer 60, the piezo 
electric crystal film 70, and the upper electrode layer 80 is carried out. 

[0044] First, as shown in drawing 5 (a), the bottom electrode layer 60, the piezo electric crystal 
film 70. and the upper electrode layer 80 are etched together, and patterning of the whole 
bottom electrode layer 60 pattern is carried out. Subsequently, as shown in drawing 5 (b), only 
the piezo electric crystal film 70 and the upper electrode layer 80 are etched, and patterning of 
the piezo electric crystal active section 320 is performed. Next, as shown in draw^ (c), the 
bottom electrode layer removal section 350 is formed by removing the bottom electrode layer 60 
of the part equivalent to the arm of the diaphragm of the both sides of the piezo electric crystal 
active section 320 which is the field which countered the crosswise both sides of each pressure 
generating room 1 2 (a broken line shows although the pressure generating room 1 2 is before 
formation in drawing 5 ). Thus, by forming the bottom electrode layer removal section 350, 
improvement in the amount of displacement by the electrical-potential-difference impression to 
the piezo electric crystal active section 320 is aimed at. 

[0045] In addition, what made thickness thin, without removing the bottom electrode layer 60 
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completely is sufficient as the bottom electrotreatment section 350. Moreover, although the 
bottom electrotreatment section 350 is formed in the part equivalent to the arm of the piezo 
electric crystal active section 320, it is not limited to this, for example, you may make it form to 
a longitudinal direction outside rather than the both ends of the piezo electric crystal active 
section 320, and may continue and form in the circumferential whole edge **** of the pressure 
generating room 12. Of course, it is not necessary to necessarily form the bottom [ this ] 
electrotreatment section 350. 

[0046] As mentioned above, after carrying out patterning of the bottom electrode layer 60 grade, 
the insulator layer 90 of the top face of each up electrode layer 80 equipped with electric 
insulation so that the side face of a periphery, the piezo electric crystal film 70, and the bottom 
electrode layer 60 might be covered at least is formed preferably (refer to drawing 1 ), 
[0047] And in order to connect the top face of the part corresponding to the end section of 
each piezo electric crystal active section 320 of the insulator layer 90 with the conductor film 
100 later mentioned into a part of wrap part, contact hole 90a to which a part of upper electrode 
layer 80 is exposed is formed. And the conductor film 100 with which an end connects with each 
up electrode layer 80 through this contact hole 90a. and the other end is prolonged in a 
connection terminal area is formed. 

[0048] The formation process of such an insulator layer and the conductor film is shown in 
drawing 6 . 

[0049] First, as shown in drawing 6 (a), the insulator layer 90 is formed so that the side face of 
the periphery section of the upper electrode layer 80, the piezo electric crystal film 70, and the 
bottom electrode layer 60 may be covered. Although the suitable ingredient of this insulator 
layer 90 is as having mentioned above, the photosensitive polyimide of a negative mold is used 
with this operation gestalt. 

[0050] Next, as shown in drawi ng 6 (b). contact hole 90a is formed in a part [ / near the edge by 
the side of ink supply of each pressure generating room 12 ] by carrying out patterning of the 
insulator layer 90. This contact hole 90a is for making connection with the conductor film 100 
and the upper electrode layer 80 which are mentioned later. In addition, contact hole 90a may be 
prepared in a center section or the nozzle side edge section that what is necessary is just to 
prepare in the part corresponding to the piezo electric crystal active section 320 of the pressure 
generating room 1 2. 

[0051] Next, for example, after forming conductors, such as Cr-Au. on the whole surface, the 
conductor film 100 is formed by carrying out patterning. 

[0052] Thus, the physical relationship of the conductor film 100 and the piezo electric crystal 
active section 320 which were formed is shown in drawing 7 . 

[0053] As shown in drawing 7 , the piezo electric crystal active section 320 which consists of 
piezo electric crystal film 70 and an upper electrode layer 80 is formed in the field which 
counters the pressure generating room 12, and the conductor film 100 is broader than the width 
of face of the pressure generating room 1 2, and is installed from the longitudinal direction edge 
of the pressure generating room 1 2 to the contact hole 90a upper part. That is, the conductor 
film 100 is formed so that the field which counters the peripheral wall of the three directions of 
the pressure generating room 1 2 may be covered. 

[0054] With two or more peripheral walls of the pressure generating room 1 2, and this operation 
gestalt, since the stress which was generated on the conductor film 100 with such structure is 
caught by the peripheral wall of three directions, the stress which acts on the piezo electric 
crystal active section 320 near the contact hole 90a is reduced, and it can prevent peeling, a 
crack, etc. of the piezo electric crystal active section 320. Moreover, by having formed the 
conductor film 100 so that it might cover near the contact hole 90a, it will flow into the upper 
electrode 80 from the whole rim section of contact hole 90a, concentration of current density is 
reduced, and it is thought that dielectric breakdown resulting from migration etc. can be 
prevented. 

[0055] The above is a film formation process. Thus, after performing film formation, as shown in 
drawing 6 (c). anisotropic etching of the silicon single crystal substrate by the alkali solution 
mentioned above is performed, and pressure generating room 1 2 grade is formed. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2006/03/13 



vJP,11--077999.A [DETAILED DESCRIPTION] 



7/9 ^— V 



[0056] Moreover, by such Inkjet type recording head, by a series of above-mentioned film 
formation and anisotropic etching, much chips are formed on one wafer at coincidence, and it 
divides after process termination every passage formation substrate 1 0 of one chip size as 
shown in drawing 1 . IVIoreover. sequential adhesion is carried out with the closure plate 20, the 
common ink room formation substrate 30, and the ink room side plate 40, and it unifies, and let 
the divided passage formation substrate 10 be an Inkjet type recording head. 
[0057] Thus, the constituted Inkjet type recording head Ink is incorporated from the ink inlet 42 
linked to the external ink supply means which is not illustrated. The interior is filled with ink until 
it results [ from the common ink room 31 ] in a nozzle orifice 11. Later, By impressing an 
electrical potential difference between the bottom electrode layer 60 and the upper electrode 
layer 80 through the conductor film 100, bending and making elastic membrane 50, the bottom 
electrode layer 60, and the piezo electric crystal film 70 transform according to the record signal 
from the drive circuit of the exterior which is not illustrated The pressure in the pressure 
generating room 12 increases, and an ink droplet carries out the regurgitation from a nozzle 
orifice 11. 

[0058] (Operation gestalt 2) The conductor film of the Inkjet type recording head concerning the 
operation gestalt 2 and the physical relationship of the piezo electric crystal active section are 
shown in drawing 8 . 

[0059] This operation gestalt is the same as the operation gestalt 1 about conductor film 100A 
except [ of the pressure generating room 1 2 ] having carried out patterning so that it might 
extend in the two directions of a side attachment wall and the end section on the other hand. In 
addition, although it has prepared with this operation gestalt so that a piezo electriccrystal layer 
and an upper electrode may be installed on a peripheral wall from the end section of the 
pressure generating room 1 2, this is not directly related to the meaning of this invention. 
[0060] Therefore, with such structure, like the operation gestalt 1 . it is caught by the peripheral 
wall of a 2-way with two or more peripheral walls and this operation gestalt. and the stress 
generated in conductor film 100A can reduce the stress applied near the edge of the piezo 
electric crystal active section 320, and separates, and a crack etc. can be prevented. Moreover, 
since the stress of the conductor film 100 was caught by the peripheral wall of a 2-way. the 
sharp fall of the amount of displacement of the piezo electric crystal active section 320 can also 
be suppressed. Furthermore, by having formed the conductor film 100 so that it might cover near 
[ whole ] the contact hole 90a, when a current flows Into the upper electrode 80 from the whole 
rim of contact hole 90a, concentration of current density is reduced. 

[0061] (Operation gestalt 3) The conductor film of the Inkjet type recording head concerning the 
operation gestalt 3 and the physical relationship of the piezo electric crystal active section are 
shown in drawing 9 . 

[0062] This operation gestalt is broader than the dimension which met the longitudinal direction 
of the pressure generating room 12 of contact hole 90a in conductor film 100B, and it forms so 
that the both-sides wall of the pressure generating room 1 2 may be straddled, and the both ends 
are still the same as that of the operation gestalt 1 except being installed in accordance with the 
both-sides wall. Moreover, the effectiveness of this operation gestalt is the same as the 
operation gestalt 2. In addition, with this operation gestalt. it becomes possible to impress the 
desired high voltage easily by preparing the pattern connected to the both-sides wall of the 
pressure generating room 1 2 with the exterior. 

[0063] (Operation gestalt 4) The conductor film of the Inkjet type recording head concerning the 
operation gestalt 4 and the physical relationship of the piezo electric crystal active section are 
shown in drayving_10 . 

[0064] Except having formed contact hole 90a in the longitudinal direction abbreviation center 
section of the piezo electric crystal active sectipn 320, this operation gestalt is the same as the 
operation gestalt 3. is a contact hole 90a top face about conductor film 100C, and it is formed so 
that the both-sides wall of the pressure generating room 12 may be straddled. In addition, unlike 
the operation gestalt 3, the pattern used as a connection with the exterior is installed in 
accordance with one side attachment wall, but in respect of others, the same effectiveness as 
the operation gestalt 3 is done so. 
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[0065] (Other operation gestalten) Although each operation gestalt of this invention was 
explained above, the fundamental configuration of an Inkjet type recording head is not limited to 
what was mentioned above. 

[0066] For example, it is good also considering the common ink room formation plate 30 besides 
the closure plate 20 mentioned above as a product made from crystallized glass, and it is still 
better also as a product made from crystallized glass, using the light-gage film 41 as another 
member, and modification of an ingredient, structure, etc. is free. 

[0067] Moreover, with the operation gestalt mentioned above, although the nozzle orifice is 
formed In the end face of the passage formation substrate 10. the nozzle orifice which projects 
in the direction perpendicular to a field may be formed. 

[0068] Thus, it is ************ to drawing 12 about the cross section of drawing 1 1 and its 
passage in the decomposition perspective view of the constituted operation gestalt. With this 
operation gestalt, a nozzle orifice 11 is drilled by the nozzle substrate 120 opposite to a 
piezoelectric transducer, and the nozzle free passage opening 22 which opens these nozzle 
orifices 1 1 and the pressure generating room 1 2 for free passage is arranged so that the closure 
plate 20, the common ink room formation plate 30. light-gage plate 41 A. and ink room side plate 
40A may be penetrated. 

[0069] In addition, it is the same as that of the operation gestalt fundamentally mentioned above 
except this operation gestalt having, used light-gage plate 41 A and ink room side plate 40A as 
another member in addition to this, and having formed opening 40b in the ink room side plate 40, 
and the explanation which gives the same sign to the same member and overlaps is omitted. 
[0070] Here, also in this operation gestalt by forming the conductor film like the operation 
gestalten 1-4, so that two or more peripheral walls of a pressure generating room may be 
covered, the stress which acts on the piezo electric crystal active section can be reduced, and 
generating of a crack etc. can be prevented. 

[0071] Moreover, of course, it is applicable also like the Inkjet type recording head of the type 
which formed the common ink room in the passage formation substrate. 

[0072] Moreover, although each operation gestalt explained above made the example the Inkjet 
type recording head of the thin film mold which can be manufactured by applying membrane 
formation and a lithography 'process Not the thing limited to this, of course but the thing which 
carries out the laminating of the substrate and forms a pressure generating room, Or this 
invention is employable as the Inkjet type recording head of various kinds of structures, such as 
a thing which forms the piezo electric crystal film for a green sheet by pasting or screen-stencil, 
or a thing which forms the piezo electric crystal film with crystal growth. 

[0073] Furthermore, although elastic membrane was prepared apart from the bottom electrode 
layer as a diaphragm with each operation gestalt mentioned above, you may make it a bottom 
electrode layer serve as elastic membrane. 

[0074] Moreover, although the example which prepared the insulator layer between a 
piezoelectric transducer and the conductor film was explained, it is good also as a configuration 
which carries out heat welding of the anisotropy electric conduction film, connects this 
anisotropy electric conduction film with the conductor film, or is connected to each up electrode 
in addition to this using various bonding techniques, such as wirebonding, without not being 
limited to this, for example, preparing an insulator layer. 

[0075] Thus, this invention is applicable to the ink jet type recording head of various structures. 

unless it is contrary to the meaning. 

[0076] 

[Effect of the Invention] By forming so that the field which counters two or more periphery 
sections of a pressure generating room in the conductor film may be covered like **** according 
to this invention By the stress concerning the conductor film being caught by the periphery 
section, and reducing the stress which acts on the piezo electric crystal active section near the 
contact hole, moreover, since the conductor film is formed by comparatively large width efface. 
The current density which flows into the connection part of the conductor film in a contact hole 
and an upper electrode is reduced, and generating of a crack etc. can be prevented. 
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♦ NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view of the Inkjet type recording head 
concerning 1 operation gestalt of this invention. 

[Drawing 2] It is drawing showing the Inkjet type recording head concerning the operation 
gestalt 1 of this invention, and is the top view and sectional view of drawing 1 . 
[Drawing 3] It is drawing showing the modification of the closure plate of drawing 1 . 
[D rawin g 4] It is drawing showing the thin-film-fabrication process of the operation gestalt 1 of 
this invention. 

[Drawing 5] It is drawing showing the thin-film-fabrication process of the operation gestalt 1 of 
this invention. 

[Drawing 6] It is drawing showing the thin-film-fabrication process of the operation gestalt 1 of 
this invention. 

[Drawing 7] It is the top view showing the important section of the Inkjet type recording head 
concerning the operation gestalt' 1 of this invention. 

[Drawing 8] It is the top view showing the important section of the Inkjet type recording head 
concerning the operation gestalt 2 of this invention. 

[Drawing 9] It is the top view showing the important section of the ink jet type recording head 
concerning the operation gestalt 3 of this Invention. 

[Drawing 10] It is the top view showing the important section of the Inkjet type recording head 
concerning the operation gestalt 4 of this invention. 

[Drawin g 1 1 ] It is the decomposition perspective view of the Inkjet type recording head 
concerning other operation gestalten of this invention. 

[Drawing 12] It is the sectional view showing the Inkjet type recording head concerning other 
operation gestalten of this invention. 
[Description of Notations] 

1 0 Passage Formation Substrate 

1 1 Nozzle Orifice 

1 2 Pressure Generating Room 
50 Elastic Membrane 

60 Bottom Electrode Layer 
70 Piezo Electric Crystal Film 
80 Upper Electrode Layer 
90 Insulator Layer 
100 Conductor Film 

320 Piezo Electric Crystal Active Section 
350 Bottom Electrotreatment Section 
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□ -bX$El6lz^-ro 



[0 0 4 9] 06 (a) fc^-rJ:^!::. ±affiM 

8 oiTJUiitai. i£m»m7 o^^xfTmmme o<Dmm 

0(D»5g3^p;tvr^^li±aiLfriiy-efc'5>>!)^ 

[0 0 5 0] ^ic. 06 (b) iZTTk-r^^iz. ftmi^m 

7t>— ;U9 0 a SJl^fijff -So C<D3>^^ h7f^— ;U9 O a 

(i. ^m^^mm^m^ oot±mmmsot<D^^i 

-r^fzit>(D^(DX&^o Z3l/^^ hTt^— ;U9 O a 

Its E.tlm±'m^ 2<Dii«tt:fliiiiW3 2 ofcm-ri>a5 

[005 1] ^\z^ mTilt. C r - A u 

<*Ki oo*j^ia-ri)o 

[0052] z(o^5\zBf^i^Hfzmn»m^ 0 0 tE. 

mi^mm^s 2 o t<Di^Lmmm^m7 iztth-, 

[0 0 5 3] 0 7|riF-r<i:5lC. E«i*K7 0fc.i:i;± 
efliM8 0A^t>3£^:i^E«^*«I!Ia5 3 2 0l±. 
1 2^z$^t^S]-r'5^Jl£^^^::lSlt^tt-cfc»'J. »®»Ki 0 
01^. E:ti^±mi 2a)iPSJ:y *,iBi2;-e. E,ti^±m^ 
2(D:S^^fa]asffl5*^t>3i/^^ hTfx— ;u9 o a±:e^-c 

mi 2(7)3:^!a](D^lilcJ^iRl-r'5«ls£Sa3 

[0054] C<D.*:5^ci:«5H::-r^-<blcJ:tJ. 
K1 0 0\zm±Lfz!ttl\t. l£ti^±m^ 2<Dni1^<Dm 

ii. *llSteJi^ffiT*(i3:^faic7)^MicS(tJhtf>t)ti,'5fc 

h?f^-;U9 O aififl5(DiEBt*:te«I«|J3 2 O 

lcf^^-r^^S;:^7i)MeM^tv. I£mi*tll&«J3 2 0(7)t!]A< 

1 0 0S3>^^ hTt^— ;U9 0 a 

Uy-cCirfzJ; y . hTt^— JU9 0 aCDi1^Ji:SP:^tt: 

t^^±mmso^3ititij^t:zt\zt^^). «aEffisa)m* 

Kih-r - ^ ^ * ^ b H ^ o 

[0 0 5 5] i^J.±tmB&yO'^7.X^^o ZOJiVlZ 

LTffiH$ia*^7ofca/0 6 (c) ic3F-rcfc5ic. mai 

[00 5 6] Z(0<i:3>£f-<><7-:^i*y h^lSffl^^ 

PirX$l7». mMZ7jMr^5tii-r>(D'J'^yy'^-(X(D 
at^ff^fSSffil omiz:^»J-r^o :^UJLfc3tt»J^ 
i5£Sffi10S. itihffi2 0. ^^il^>^M]^J«S«3 
0. &t/>r>^^{|i|ffi4 0.i:lll;J^S^Lr-«:^bL. -< 



(6) 
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[005 7] Z<D^5\^mf^iLf^^><7iy:LV \-^mm 
[gjFL35:L^nffl5<7)SBlfiIHIK*^b<0|^^^i-^|r^!£^^. 

»«{*Ki ooiitLXT9mmeot±mmmaot 

m*K7 0*/c*3^^]^$i±'5)Ci:l::^y. E,ti%±m 

[0 0 5 8] immmmz) maizit. mmfi^m^izm 
[0059] *:nmBmit. mm»m i o o a ^E.t^n 

[0 0 6 0] L/rA<or. Z(7)c):5^c»:«i&i:i-r'5w<!:IZ 

cfc y . mmmm i <t i^«ic. i o o a \zm± l 

(tiJ:a6^>;K. IEm»«^KifP3 2 0<^M{^3fi(cAN7!)N^C£; 

-So 2:^[a](D®iitf3im{*Hi oo<z>js^*S(t 

J^i5£LtrCi:lCct =3 >^ ^ KtIn— 9 0 a CDn^± 

[00 6 1] immmm 3 ) 0 9 (i. m^mm 3 iz^ 

[0 0 6 2] *3SSfeJ^®(i. 3im(*Ml OOB$=l>^ 
^ hTt^— JU9 0 a(Z)EE^^±mi 2 a)S¥:*[BllC;^J-3fc 

^?i.*:yiBi£-e. E.ti^±M^ 20mm&^&c<^5\z 

SlT*(ilE:^Jfe^mi 2a)MiJM(z^a5<!rSJ*-r^/<^- 
[0 0 6 3] (|IMiJKJB4) HI Olrli. HffiJ^tlAlc 

[O 0 6 41 *3IJfifl$fil*. hTh— ^U9 O a 

Ea<*«lliia5 3 2 0(7):^¥:^fS]BS4:i^fflJICf^fi£LfcJai1^ 

(±iijtef^ai3i:i^»-efey. »mf*Mi ooc*zi>^ 

^ K7t>— ;U9 0 a±®-C. E^^^Sl 2<DMffl]a*S 



[0 0 6 5] (fifea?3lJfij^!B) Jil±. 

[0 0 6 6] m?Lit. ±^Lfz^±iSi2o<Dm. ^ii>r 

[0 0 6 7] ^fc. ±2!iLyzllJfi]f^SirMi. yX;uB^p 
*3tt&ff^fi£Sffii o<ot^m\zm!&Lxi^^f3<. ©iwsa 

[0 0 6 8] c(D^^\zmm.Ltcmmmu<D^»mmm 
*iiii 1. ^(om^omm^m^ 2ir^n-eti^-ro - 
(ommif^mxit. yX;uMPi i)!i<E««lli^^i*S*f 
cDyX;uS1si 2 0(z^ia$tL. c;KibyX;u^Pi i 

ihffi2 0. *jl>r>^SJi$fi£«3 0XtX»^«4 1 A& 

t/-f >^Mfi'iffi4 o A^J^s■r^,fc5^:li^*tvTl^^o ^ 
[0 0 6 9] /jrfc. ::$^mmmm\t. ^^com. mmm^^ 

ArO\zmn4 0b^mmLtz\>mit. s*6<)(3±aiLfc 

[0 0 7 0] ZZX. Z<733ll6JKj8lCfclNTt. *Jtefl$ 
aSl -4<!:[^l«ic. IE:ti*±^a)«»cD^ 

[0 07 1] ^fz. ^ift. ><7Mt:^&Bf&&iSi 
[007 2] ^fz. J*JLJiiftB^Lfc«-ieife}^«|li. JSMS 

jf^fiitf ^tiO). xl±ssJasl::c^:yE«^*s^^^^fie■r^ 

[0 0 7 3] ±iJliLtr«-IIJ6Jf^98r*li. 
tLXTm^mtitWzWi±mt:l9L\ffzt^. tbhk^^ 

[0 0 7 4] ^mmm^tmmi^mta)m\zi^m 
HiM'&wi'fzmiia^Ltzii^. z*L[ciss**L-rs ffy^ 
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[0 0 7 5] Z(D^o\Z^ *^BJ(i. -^-C^ffigClSttJ: 
[0 0 7 6] 

[^B^a)jam] laaicDcfedi::. *«^fcj:;Kli. 

[i2!3] ® 1 <Dm±Wi(ommm^7ik-rmt^^^o 

o 

[ISIS] :$inf^(ommi{^m ^ <^i«oisti&x^$n^-r@-e 

[US] 

(a) 




[07] *^5H<03gffiJl^ffi1lr«^^>^vx'y h^lE 
[128] **B^OSffiJ^982(c-0F.'5>^>^vx^> hiCIH 

[010] *fllB(D3l!6J^ffi4lz«i»^>^i?x':/ 
[011] *fgB^a)te(7)||JgJf^®lc-e^^-<>^ vx V h 

[0 12] :$i^BM(Dm(Dmmrmizm^^:y<7i>j:v ^ 
^lEIS->^*:/ K^^-ri5T®0-efc^o 

[W^COSftB^] 
1 O 3f[^}^fi£S1fi 
1 1 yX;uB8P 
1 2 E*fg±M 

5 0 5itiM 

6 0 Tm^M 

7 0 EEm(*M 

8 0 ±m^^ 

9 0 

1 0 o mw.#m 

3 2 0 

3 5 0 T«a»£ffi 

[04] 

(a) 



(b) 




(c) 



/ ■ 

(10) 4#B8^1 1 -779 9 9 



[IS 1 1 ] 




